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(57) Abstract 

A semiconductor device having a high field effect mobility is produced by increasing 
the particle diameter of a silicon thin film of a polycrystalline silicon thin film transistor. On a 
transparent insulating substrate (201) is formed an insulating film of a two-layer structure 
comprising a lower insulating film (202) contacting with the transparent insulating substrate 
(201) and having a heat conductivity larger than that of an upper insulating film (203) that is 
formed thereon. The upper insulating film (203) is patterned into a plurality of stripes. Hien, 
an amorphous silicon thin film (204) is formed on the patterned insulating film. Thereafter, 
the amorphous silicon thin film (204) is transformed into a polyciystalline silicon thin film 
(210) by scanning the amorphous silicon thin film (204) with a laser beam in parallel with the 
stripes of the upper insulating film (203). 
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fexJSlFAs*t|2 0 0 n inOS[<bffil<ba3«^flg> ±Jiiia»/K2 0 3 

iz^^i&mm 2 1 0 bii. tJ' > ^ $ tiT ?gfife$ nfc±jsiaii 

m 2 0 3±{;j?$AS8 5nm©|^aH2^U3>5l?|gi2 0 4 
20 tttp-^s V y > 7,^ X^X^ < t i1tlsb\z±m^iltm 

2 0 3 (Dusm^a: < t i t . i^m^<t<Dmmt:'i7 o i^';3 > 
SiKS®{c4bMt<& h7 > i'- ;^ ?B,j5Ji lis ^ i: h7>i?;^^'?|gfi6iSJt^© 

t), ^s^fcUT. h y > 7 'S' B mmi^ ^ t5 ii- ^ 0 3 ><o 1^ 
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li > fi^J ^ li m I? JSl ^ ^ la S 2 0 0 c m * / V . s e c t . 1^ S 
a <b SIJ!5 1 a K S ^ * J: tJf K S HI k: IS j£ $ CD T (± 

{^m<omm 2 - i ) 

15 El 1 6 ttJilK b 7 > i;;^ ^®fl{BSia-cfc D s EI 1 6 ( a ) (i^p® 

El . EI 1 6 ( b ) itmi 6 ( a ) 43 (t 5 A - A ♦ mmm^mLit 

4> <0 -C fe -5 o 

BI16K:*5V>t:. 301 ttlfiigtfSStE-C* ?) . CO^i^ttgfiJ 3 

0 l©±;5{C7'>^-3-h;i30 2. ^iz. •e®±:?&»csij; 

20 t) \^^^&^mi;if>mifi^nit^tixm^^miiim 3 0 3 *JK{t & 

nT^^*,^<^)iii^¥i^;S303^3tt.E116(a){I^•rJ;■5^^, 

i^mii^m 3 0 3©^i^t?)-^fflia{c:> -21^3?**:® 3 0 3 tm-w-m 
pixif^:^ izmv ^mmo^^ & 3 0 3 &ifim^(omm^ibi-fxm^ 

$ n T * o «e 43 . ^ ® aJ 3 0 3 a . 15 IS g ^ 4^ {;: j5£ $ n , 
25 (4i^^*:® 3 03 i*f,©^£llfi) stiffs (S(IIBgsaigi:fi 
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303&ffl-5J:d(C, 4t«(*:ii 303©±*K:Sl (Dit&mm 3 0 4 

ssy--^m«l3 0 53^>s|g<^e.nTv^i,e -^uTs -y-h nm 3 o 

5^a<^J;9{c. ^20|g^ig3O6';b^8S:(t&ns ^2®j%@IJS3 
5 0 6±(D»T3tttiB{Cs •Ni«<*:JS3 0 3lcmaiWl3«fi4-r&-*roSS 
2cDm«i-C&*v-;^mfig3 0 7 si:Hi/'r>mfii3 0 TdtfiSlt 

c: C -e. ±i3^SaJ 3 O 3 a cD«il±. 1 A m {cRg e, 3&: l^jbs, 

10 s-frsj^aicr^fefttc^ iit^fltisoaoiKjpciRi^iio. 05 

m-^s ^®fiJ3 o3a{w*5VNT#8^-r*i^attosaiia5fiA®f^ffl* 
gjt. i)ii5[«:ji3 0 3»z§it5i*n-cL*iNx m&mtitfm b^fn 

16 v>jS*Jfes-;5. ?:i;8a53 0 3 aiD*iAJ3;umj;D:*;&u®-&. 

eaJ3 0 3 a^ci^^^T2ow±cD^ga-teA^«^fe•r-5iS*^&s&«>^? 

SfeSo ^Tz. ^jSSJ 3 0 3 aOJg^tt, S;5J^Jr|® €, Ts ^RJ^*^ 
•?>H^?)^«Sf<Dflfc®?gtli-e*)^VXo ^j8a53 0 3 a it^^mt^M 3 0 
3{C43lt^)^tr^"r42Z©±StctofeoTJBfi£1-Sf6©t|S€>r., m 

25 aS®JBfl§k:i5l%Tlix^jgSJ3 03a©®Rai:LXx co^sajs 
0 3a6^S{j-^nsffllc:ia3S5-r2)ja©^$ (w) i: BS I? L < ?&: ^ J: 
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^^cla^g^nrv^*o.«^*^ c:<oJ:^^c:8a^•r«c^:^±. 

{*® 3 0 3 »=i/--yt-z»*«Rs*t$nTioJtt$nfcaic> ^sfisa 

10 tS, -eciS. li^l ») d g^jgaJ 3 0 3 a . 43 J: V ?t iRl f * ia 

©5!SaJ3 0 3 a3&»6J5&Sr'S^S)ia*«SV>tz^^"r4Ci:&<i|i 

^i*jS3 0 30cf>^gi5f,riai-cj5ggt-?>t-i>rc«>, JtiRfiUi^t^a:^ 

* iRi ± * -a- S c i: *J § S T t * o 

8 L«c*J68liB§T*o Ell 8 \±mm V 7s 4^ ©Sjfi;5 a? 

5 5^ T X g H ife „ 

* r , EI I 8 ( a ) {3 ^ 1- .fc -5 (Z . M «i ^ 15 3 0 1 ± »C 7 > 

20 3>;fett«$^T,^^iie(i^#«sa)©4i«i«:® 303sj^fisr 

6 (a) »c5^rJ;Qk:. ^^W^^o^^mPf^M z 0 z (on^t ^m,(0± 

gtct)fc^TPi-¥®rt-c®i;f2.2j§j8giJ3 d 3 a.t:^t ^m^izm 

Ifc K: . El 1 8 ( b ) izmt ^^K. ±13 1^ S fl © iii ?9 «:;i.3 0 3 
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poly-Si ®aS[H®f1-«o dCtfs l/--yi^(Z)fiaiiI^s 

)a»©$seaj3 0 3 a izwm^ tirzf>^\t^^ii.m 3 o s t^^fftj^^L 

5 l± J%4P $ n T «c U &<H!l tw t A» If ffi A« V^ O -C ^ 

+ «■ «c M S * l§ S c: t A« g a T ^ ^ o 
m\>^Xs Eil8 (c) {C^-Ti^tCs 3 0 3 RUT> ^ 

-3 - i-JBs 0 2 ±izm 1 ommm 3 o 4%JBfi^u^ aaEamioisfi 
15 mm 3 0 4±tcmi©iiST&sy-hm®3 o s ^mtRmmt 

*oa. El 8 (d) \z^t^d\Z. «lS3y-h«ffi3 0 5*T 
^^ilLTffllN, Sf}|B4i3f«i:ia3 0 3 C'f3r>aA^SfcliSa«' 

20 i: *c S »6«iS^ljQ-r^ci:lcj;oT, v-;^lSJta3 0 3 sa^;«K 
1/ 3 0 3 d ^mmt i> o 

^atc. a 18 (e) ic:^-rj:3l=> ^2 OfgiSii 3 0 6 SJBfig 
bfc^. 3>^^h;}»-;W^ggp^^ V-;^m€g 3 0 7 s. K 1/ 'f 
>mfiS3 0 7d$:iii?i!JgJ5abT|$/igh.7>i;>^i'*Jf^€,n?>, 

25 t^ti. ±B<^mx\i. ^mH^IS 303tbXSit:m\^h1}is flfc 
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I I I WktV mom^^-^iD-^. CdSe©J;dfeII«li;VIiR© 

laa^^t>■a•■c^»^v^o ttz. ^ m ^ V =1 > nm V y > i> 7. ^ ^ ifi 

10 (mmomf& 2 - 2 > . 
;^ ^ o ^ * Bi w f % o 

m. 017 (b) 14 01 7 (a. ) \z a {f :b A - A ' ^ b tz 

15 ife © T S o 

c:o^Kh7>'>*;^^'l4, S5IBIIJI§©J&/i2-li:Jt'^-c. 

©±IS^wfc>^oTBfi^$nTlr^*JiS*«M^^«o 

20 0lOJ:;&{CT>^-n~h®3 02. -e©±;&K:lgi©«St!ife 
Sy~hS«l3 0 53!)^|g(:^^)i^Tl^i.o -i^-hm-SIS 0 5 

& a ^ m 1 ©Sfe^l 3 0 4i)S^{?6>n, ^1 ©MSii 3 0 4 ±K: ii£. 
^(*ii3 0 3tf§9[^j■^)i^■CV^^o C©^«(*:JS3 0 3K:tt> 017 
(a) iCJj^-rjLoiC. ^^*®3 0 3O±iig(w, iji«»«i®3 0 3 i: 

25 [3j~-5(iBai*l-e^l.^C5EV4S&©|gjga53 O 3 aAsm^©BaWI*J6 
^tTJ^j5J^^nTV^5o c:©gSj8®3 0 3 a©JK*^«Sli, ||J|g©J^jB 
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«l 3 0 7 s . H U -f >m«l 3 0 7 d *«?^J5£$ n-C o 

10 9 ^ ^ m L tj: ^ isim t ^ .0 m 1 9 itmnsih 7 > if omm'^^ 

sr. Bl 1 9 ( a ) 5^ t J; ^ t:: . S« 3 0 1 ± »3 T > ^ 

-3-hiS3 0 Z^mmL. g3137'>4^-3-h®3 0 2±{C^1 

4 i---" h tt<s 3 0 5 saiR^^jiiir * o 
15 jfe {c , la 1 9 ( b ) {c ^ -r J: -5 »c , fin 82 -y-hafiis 0 s Rvy 

>^-r7- h Ji 3 0 2 ±K:m 1 O^gi^® 3 0 4 S^KflR Ux ^583^1 
®l6SJi3 04±K:i/g3V*aS$-&T> © 
^^«cJi3 0 3?&?&j5E-r*o *««:;i 3 0 3±H7ai-hl/i; 

20 ■^T.i? ti^x. iiig30i7 (a) tzint^^iz, $¥mno^^i^m 

3 0 3©^ia{wtofeoTll-5pai*j"ejgt>'-5^}ggiJ3 0 3 a^fe^ff 

e3?lw. El 1 9 ( c ) HS^r J: -5 (C, ±B3^^SS©i|i^<$® 3 0 3 
.tCx^;udi:-K-Ai; tT O x dp i/ v 1/ - ^fe $ lit L T ifS S fb $ 
25 -li-, poly-SioafcSJitl-^o ^Id-C, ±iaoJ:dtC ^^gp 
303aAJJgJ5R$nTVN5C:i:tZJi!), fiS3^ffiC!)JgSg2-l"CBi 
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^©S. 019 (d) JZmt Xoiz. miHi^mi^m 3 0 3 ±\Z IP 
- \i ^ izn t i ^ 7. i? t L X <0 \y V 7. V 3 0 8$B[f^©?B*^JC>g 

Vif&^Ls mt^v'jT. V 3 0 ^ t\^Xy mv^^mwm 3 o 

5 3C.-f2)->aA»*fcliSrs«'«%fTt>J&lW*>K-t:>iJ'acH 
oT> V-^«I3W 3 0 3 saVHl/-1'>fiaia3 0 3dJfeJg^U, ^ 

©m. 1/ y ;^ h 3 0 8 *isft*r « . 
Smi::».l2li9 (e) c^fJi^t;:. v-;^m^307 s. Hi/ 

±83©J;a'&ja;^^'3tfS!©^Rh5>i;;^^'lc|Se,rx S5r 

15 T*). |qia©SljJltif#e,n*o Sit. ±tB ©.to lc^SaJ303a 
&*«i*:J13 0 Z (0±m\tt>tz -sXm&Lt ^OVlfti^iXs UMcom 

immomm 3 - i ) 

ISI.2 0«tlNLSI2 2 V>-ceiWt2. tc. 4:||»g©?gAg. 

20 * »1R Y y >i; ^if (TFT: Thin Film Transistor) ©«jfi 

B 2 0 tt » m ;^ ^ :tf S © T F T 4 1 0 © « US ^ f « ^ B "C » 
t), I2I20 (a) ttTFT410©JPiIEI, EI20 (b) {±1212 0 
(a) iZ^\-t ^ A - A' ^Umm^X t!> i o m 2 lit. B2 0- (a) 
25 {C*Jlt*B-B* $c«rr«BEI'Cfe4o S2 0tCmt*J;.-5tos TFT 
4 1 Ott. $g^14^t£4 0 1±C, 7>y-2-hii40.2i:. p 
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K mm 4 0 5 , V -;^mffi"4 OTs&lfKU-f 4 0 7 d 

® 3 o ® m«i *5 as It n T jss $ n T s o 

. ±I3«iSttS«i 4 0 1 l±; 5 9 3 -C. © S 1 . Ira 

iS^BM-Cfe^o $Z:±I3p-S ili{i4 0 3li,7'>^^-rj- 
h® 4 0 2 ±H5|s^P^o;&Ji?feia[ffi JBfifc t t^ijiSSM^«l(*:ja 
*(*aJT*SoiI©p-S 11184 0 3it.f-^^)V^m4 0 3 ai:> 
V-::^^ti4 0 3 bSUfh-l^'T >^tS84 0 3 c t. m ^ $ tl X ti 
10 tJ , V - ;^ fS IsJ 4 0 3 b & V K Iz-f > 403c li, f^-^^^l/^i 
«i4 0 3 aO|il5ill!|{C{JiiaL-Cl>So eiV-;:^fiSls!l4 0 3 bSVH U 

-<>faSi4 0 3 c(i, 'J >xttJj?D>^cD^i^^^2r>s H — t:> 

±2Bp - S iK.4 0 3 0*ir#4i: 0!l ^ « «> 'J 3 > (Si). 

16 ^ L < It -> V =1 > t ^ )\^^ - A (Ge) ^©^b^'toSfflV^-So * 

fep~s iK4 0 soflaiituTtt, »$b<a:2 o oa - i 5 0 

OA, J;»>*f*U<(4 300A-1000A®®Hf*ii:1-;5„ 20 

0 A^m<Dl^^X'&i ]J8;?0±9-i±{CSSS*J^b, 150 OA 

20 ^V^t)»8)47:t h3>y^i/3>©F5i®*s4l;S« cn{C^L3 0 
OA-1 0 0 0A®3giai*i-CJfeSi:, JK# ®i5-i4i'J;V7;r 

Htc, 020 (a)cD^-*'>;i/^JS!540 3aO$5WX:&l^a)«il±, 
0«x.««^12/zmi:b, p-S ilK4 0 30^giY;&|^{c:^{t4ifi 
25 its m^Hm 1 A /umtt^o 

c:CT> ±2B^-\'*;i/«Blsli4 0 3at;i4, EI2 0 (a) avia2 



60 



wo 90/31719 



PCT/JP98/05701 



-:^fiaj®4 0 3 h t KH" >«a54 0 3 c t ^ 1^ i^:^ \z w-^ \^ X 

5 ffi (fi^*l^tilS2fiEf**I^Q««|) lilWl/imTfc-So ill/. (!g 
®fiS4:g:&IqlS'Ji8ISIi^4 1 1 (Dm^\t. l^iZ M ^ ^ tli it (D it U 

v^. 0Ji«S;&JI5^©JB4^-cv-;?1ilS4 o 3 b**?, Kv-f 
4 0 3 c o iqi c fig $ n T v^ r t) .fc t> o 

±IBf^-\'^;i/t®*6l44 0 3 aJdiJttiijigaiiatt. V~;^IHili4 0 3 
10 bXtth'W-<>|g«54 0 3.c©*l^lc«BS<l2:i^ofcB<*fc«:oT. 

C©J:-5J5:<ea®As|^}S5cm^UT5^-\'^;b«JSi4 0 3 atO» 

■\'4.;i/«ia4 0 3 a-CJi, V-;^«t84 0 3 b t KV-f >iatt4 0 

15 T**jtiifC^l!/T:-§So 

P-S iJK4 0 3aV7'>^?'-3-h®4 0 2 (D±:&iZj&mtf tlX 
V>4, y-ha@4 0 5li. 0!I^lfT;i'»-'i^A (Al) ^Si^&fe 
D> BlcD,%^lt5i40 4O±:&tf, A»op~Sia!t40 3©f^l'* 

20 ;ng«i4 0 3 aK:jt^jES■rs^4ia^c8Sl^e)nt:v^«, sfc^zosas 

IK40 6(i. m^\t S i 0 » t)> c,tji t) . ±S3^1OIJfiiSK404 S. 
vr-h«€g 4 0 50±*^^^RjgsnT^^*o 

JllBft 1 ©SfilSIK 4 0 4 S V|g 2 ©ilftigJIil 4 0 6 tCli. ^ n ^' n 
p-S i]lJi4 0 3©V-;^|fiJ|i4 0 3 bXtt h*U'<>faijll4 0 3 c 
25 twit1-^:3>i'^h;n-;b 4 0 8, 408 A^BJ5^$n-CV^4o V- 
XS«i 4 0 7 sSV K U>f >mm 4 0 7 dli. 08 ^ tf A 1 4> ^> Jfi: D 
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03bXli^•l/'f>iSJg403ci:g!Mt5J:a{CJBfi£$nT^^ 
* o y - h 4 0 5 ^ V 407 s2aVKH'> tg^ 4 0 

02 2tt, T F T 4 1 0 ©MiaxeS^-riSfB^SiEI-C^io 3fc 
ts 022 (a) lC^i^1-J;d{C. lte®ttS«4 0 1 ±iZs T>^^ 
3-hffl4 0 2 *SECVD^tTfijEj!ji1-'5o Z>^^-3-h®4 
10 0 2 O {± m^\i 3 0 0 0 A i: r 4 o 

±l3 7'>^-a-h®4 0 2±{c:. 0!l^«7"7XvCVDi4k: 
"t. SijS^BfiSLs COSi/i±{c. 7;}-bUi;;^h (ES^L* 

i: LT © a - S i 1184 1 3 t C C 1! . a 

-Sifijt4 1-3©fl||JP(i, 0iJ^tt6 5OAi:f2., 3&*5. iiSSfigg 

a-Sia«4l3©fl5figlc^v>-C, 1222 (b) 
±S3a-S iji4 13©±S(Cx^r'>TU--y-$ l J/gy h^l^ 
l/T. »a-SiK4 1341in«l}§|»Lfcmx ftJ^fSo dilHJ: 

25 CCT. i^^i'V ^~■tf-Sffi^^^i^S^bg6^; J;;^ a-si 



62 



wo 99/31719 



PCT/JP98/05701 



4 1 30***:ei5®z§S*+^{3±^$-fr^Ci:Ai"e§4-;&. a- 

5 va-s iiK4 1 3 <Dmm&) <ou&ifi^^itm^usiv:mm L . 

teSfiXfi^lSId:, ¥ff L-C ffift $> *ifc«Slifi6fi;&(ai6iJtJp$|gi 4 1 1 
"•K:«*!l$nT, V-^fSl5S403btKl/-f>^J|g40 3 ci;^ 

^M4 0 3 c t.t:^^^:^miz isilr ^^Stn.^m&(D U p - S i 

S3 0 8 nm)^£px:^S/vu--if-ffl«^, ^ - O VSimB^ifi ^ 

;i/:^r - : mJ/cm») iiUTtt.. a-S iflg4 I SSISS-n:*-* 
^ciJ, ±a3:n:^r->vi.--y-i:L-rtt, XeClOflfcfw. ArF. 
fifcfi^IqIft!l2[P2l«4 l lOffiSOBBRBtzourtts a-SilIM©/K 

i:L/t**o Sfe, ^^fi)tM^fRH6!l{ll|!SIS(4 1 l©fl@K:^t\-ct)> 
25 a - S i flgoajP ■?> . JSSifr5x4>;i/=^-b;-A.Offi3S^^fiE'&tif 
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tf&LitmMiitO^s 02 2(c) [ZTfit X-oK.. ±i3p-Si 

0 0 0 A i Ho iz&mt ^ o mi ommm 4 o 4 ±ic, 

5 08 ^ tt A 1 IK * J? 2 0 0 0 A J&: 4 J; d ;^ a' U > 4^ b s A 

d^iZ. 02 2 (d) {Z^tct^lc, ±td^ - h mm 4 0 b 7, 
10 i'fctT. p-Si|K4 03tr, 'f:r>?£A»XJieS^«|*fT«3 
^Ji\^ -< :t > ¥ - \i > if mizx . \'i--'^\^<itT^-\:':r'$ftttiZ7ii 

3>o cn^J;t)s ±l3p-SiK40 3lw. '?-+'*;i/m»403a 
i:, V-^fSl«40 3bSl^Kb'f>«S«}4 0 3 ci:*sj&fi8Sn 
15 %.o 

JltcEI2 2 (e) K:^-r<J:9»c. ±S3y-hmQ 4 0 5±fc:. ^ 
^«SiOa*»«.3jC«B2 O^ISffil 4 0 6 S . Sffi C V D aii::Tffi| 
JP5000Ai:«i:SJ;dlc^Jlg1-Soi^i>T^ dOlgl ©Bi^M 4 
0 4&Ufm 2 ©i^@lK 4 0 6L, •&n^np-SiJig4 0 3CDV- 
20 XfStS403bXttl«l/'f>«g«403ctCag-r53>.^4?hjJ;- 

;i/ 4 0 8 . 4 0 8 & □ f 4 , )^ > A 1 m^^ti^ixmms 0 

0 0AZiUf3 0 0 0 Alttjii j^^lZ7.Ji^if ^ U^^Lfe^. M^li 
BC 1 3/Cl 2^;tf;:^Sffll>feK7'|'xy5^>irK:J:t). flfflt© 
J1^4^lc>'ii'-=>irfi, in{cj;D. v-j:^m«S4 0 7 sazifK 
26 b -r 4 0 7 d i; . c H <o EIS ^ - > i: *J JBfili * n 4 o 
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S im^ 0 3k:SliiB^tt^i|!4*fflv^T^^^&:^>^D^»» mi^Jam^a&at 
5 fiEnfc T F T * gsfiffitc g * . 

(HJScDJgffi 3 - 2 ) 
*l6WtA»i»*^il6(D?^l!l3 - 2{2ot,>T> m2 S-^Eia 5 ICS 

^0«lfi)c53g©^-&.^tgAigfIg3^5£li©B5§3-li:l^aiJ!3:«5fi£ai 

m 2 3 {ts *^ifi®?gffi3-2{3».-5>S»;^i'3tf^©TFT4 2. 0 
omB&^^f^^a-Cfe-^T, 1212 3 (a) li±IBTFt42 0<O 
spffiH-Cfet,, El 23 (b) ttEI23 (a) fC^SftSA-A* 

mmms&io 024^. 023 (a) n^ttaB-B* ^^«im 

15 EI*5^LTV^*o ia23K:5^-rj;-5tw. ±S3TFT420ld:, 

i^&m 4. Q 1 ±iz. 7'>y-3-h®402i:^ p--SiK403 
i:» ^ 1 (D^mmA 0 4 ts hnm 4 0 5 , V-;^««i4 0 7 

s 2i V K W >r 4 0 7 d O 3 o OSfii i: Ig & n T l^fig $ tl 

20 ±Ey- ha«i 4 0 5 (i. j»^{£S||K4 0 1 ±©7'>^-3- h 
ffl40 2±l3JgfiK$nTVN4„ ±I3^1OB«ilK404tt. ±BB7 

>^^-3-h®402Siry-M|ffi405±{Ci^J5ft$n-CV>5o 
Bic: I <0mBm 4 0 4 ±izii^ p-Si|K4 o"3*iBJ5K$n 

T 1% * . 

25- ZZX. ±SBp-SillS403tC:felt*^t^;W fi li2 4 0 3 a 



65 



wo 99/31719 



PCT/JP98/05701 



25 2 BSl 4 1 1 V - ;^ ^ ii 4 0 3 b i» & h* H" > IS ifi 4 0 3 c CD 
^fRl»C?BfiS*nTVN-5 (02 3 (a)aV02 4#BS«)o V-J^S 
«|40 7 saU'KUl'>mfii407dtt. p-SilK403±©V 

-^fijai4 0 3 bxttHi/^'>««i4 0 3 c tmmt ^ ^ o izmfS, 
5 * nr v\ s , ft, ,±iay - h 405. v 4 0 7 s sir 

i« 1/ -f 4 0 7 da:. lag^cDWfisa^i'oaj^-c.mjfeoj^jRK:-'^ 

C<Z)9lii5<0BA§(3^^TFT42 0(Z}SSji;&^^ISI2 5^#|{^U 
«C3!)»feBiWt5o EI25tt. ±IBTFT4 2 0CD«j||xm$^-r»f 

10 ffl^^Ei-csso ^t-fx mt&nm<Dw^m 3 - 1 fcnaiicbx, ^is 

ttStK4 0 1±lc:7'>4^-3-hji40 2& 3^fi£tS. ^ b IZ . §^ 
T>^-3~ h®4 0 2±{zm&(DJ^^t.tliZ^^1iZ/^i'--=.>{r 

LXs y-hm«l4 0 5SUf|Bia-'i^'->&Bfi2r?. {Ea2 5 (a) 
^ ) o 

15 BS^25 (b) ;c5%fJ:-5J3. ±i3<^-fSfiS 405SVT 

>^^-=J-hS4 0 2±{C, ^ 10$6«|:K4 0 4$J6figf'5»StC. 
laiB^ifiOJKHI 3 - 1 fc^t8K:bT> l&m I 0mmfSk4 O 4±IC, 

20 7. h ^ t \^X9iftlt:'ik> X y f- > K: -cm^ecpj^tliC/^ 

J: «easKs;&iRi|iJiiiP35is^4 1 1 '"ti^xtz & - s imA i a * 

J^fifc Ls 025 (c) C^r^rJ;5{w. ±S3a - S ilK4 1 3 (0±m 
lc:x:^i/vl/--y-4.^l^fU, ma. - S im4 1 3 tim^ib^ -^x 
25 p-Sill403feBfi!c1-*, 

d d TE . P - S i K 4 0 3 K: * {t S f i' ^ ;> «l « 4 0 3 a {= IS 
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18 3 - 1 tpifiitc, m^^ ni^^tSL\tv-:^^m4 o 3 bxtt k 

v-;^ia«540 3bi:Ki/'f>iS«540 3ci:;&ljiS^ig|i|;5i^K:ij 

•^®^> 12125 (d) izmt ^-ilZ, ±33p-SiK403±{Z 

^ \j. -f :r > 3ffi K flg }L\yXa>\y i? 7. 7.0 4 1 4SJBfi£r4« ± 
10 S3Ui';^hv;^i7 4l 4i:L-rJ±x ^$ift«H':t>saiS!crs*0-C 

R-5 0 0 0. m]^j«i^b«ia;^?tti!{) ^*»^t^'6.n*. Sfes i/s^ 

±83bi;^hv;^i74l4*v;^i^i:L-Cs p--SijK403 

3r>*aA1-*o cnKlJlCl, ±|Bp-Si|K4 0 3lC^ f^-\'*;i/ 
^ia!l4 0 3 Q.t. ^f-t^;V«ta4 0 3 -7%\g \ 0 

20 3baycKU^>1iStt403ci:i)«J^fiJlSn-5. ^©ft, ±8BbS; 
:^hv^i;4 14$§(Jlit, 02 5 (e) iZ^I-JidlC, V 

-;^««|4 0 7 sZiVKU-^ >Sffi4 0 7 d*SlRft?JK:BfiltUT. 
*^fllOB<iS 3-2lc<^*jS!;^^:;{fS©TFT4 2 O?fe|f*o 
c©<t-5i3tTfl5 5siL;tiJ»;^^^gg©TFT{c*v\-c*. J:B3II 

25 «io?^fiS3-itimtiicmi^i»iRS?i«ig©(Ri±55i:iroi?[jaiAJ?f€.n 
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immomms - 3 ) 

ztonmomm 3 - 3 a. Mmomm a-i, 3 - ztz^ift 
10 (Dmm3 - 2 ommh 7 > 7, tmmomt&^^t im&mmvi 

02 6{c:>Tst-J:aJc. p-SiM4 0 3 {::l±. f'-fr^;i/^S«Iir. 
Vr-j^majA^f, K >^«{<o;&iqi(cu > X it yti Q > m liLi'^' (D ^ m 

s « . 

20 X. siji4j&fi£Ux cosiji±ic. 7 7t V \y 7, h ^m&om 

1 3 * Jgji8 -r-5o 

^>J«.^^^, & - S i m ^ I 3 eo^ ^ ;\^^m 4 0 3 a. iZ)i\,\X . V 
25 -;^fiiii8403bA»?,Hl'-<'>|SM403cO3&fR|l3^^^tH';>X 
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x*;|/^J--i;-Ai: L"COxdF-J/-7l/-1ftf~A* 5 0 n s m&m 
liL, LT a - S i JK4 1 3 OiiiSa^b?£?fa o 

5 C:c-C, a-SiM4 13©±®lZx^;mf-t-ASfiaflJU/:: 
i:t> a--SijK4 13®<Z)iaiaEA»;l5S^)^ ^<D'^<DWi^\z^i3& 
-S iK4 1 3 0©jei>Je>iBK:i£T1-'5 A*. 1^ T © ii S C *J V> 

Ts f6©^a^sl^K:^6^ i;T^«!«ss^bis.«i4 2 i tca^ooiss^gjj^^ 

±83>SS<bBllj:6igeE*iia4i>SCi;®l?t5^J*1S!r-<':r>Sa-S 
axtfc*©{c|S*,r. & e)*»bi6a5^Wtc:jig^<b$li-fcSiM (r 

t s «> . ^ li rt ^ o'FP^mcommtjiiitm^^x^, X 

26 Uo 

(l^Jfi © J& SS 3 - 1 - 3 - 3 {C O V> T O ^ O fill O ^ ]g ) 
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mtE^mow^m 3 - i Run^<omm 3 - 2 \ziii\x ii. a-s 

1 - * aa ft T *) J: i> o c: © fig « t -c li , v - ;^ la i: K i/ > 

tzuzcommt^inz, K;&iRit3iifTr«;&iR)K:*<t«i»-&3jsaj5K. 

P - S i IK © ife iS * Ji {c r « © J: w, 
M»3. a-s ilig4 1 3 (0^-\' ^ )vmmiz. t ti^m o m 

20 ^©i^«: ?><afij5K:g;&l^{a2gi^ig{;fejBfigt * © 4» J: ^^o M^tta- 
S iKJ:t)*»lt«t©:^ti>aj*J4iRiafC, ai^;i/=iF-:li-A$® 
l^fflfiSliLfc®^. ±IBaJt*AJgfl!l[tTUSa-SiIftS^©ma[ 

ft*, 0!lilia-S i]K«tD4>Jt}«l©/^$l\g|J|J^,. V-Z^mt 
25 K u-f >«iiBi:S|5-S5;&lq){ca»5yiUfiL. x * ;i/ - K - A * 
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its ztif>oiikiz^<ti^*)=i> (Sic) <D *, tji I vmm±(Dm 

^^.t>-^ IZ X itit^m'P . tit:ff 0 (GaAs) O ^ o i3i I 1 

imtyi^t<om9^'^t>-^{z^^ih'k^s ■bu>fb*K^«>A (c 

MiZs ^ - hnm 4 0 5 s V->1 l|«g 4 0 7 

L/;ti)*s ^©^Ifetc. ^DA (Cr) -^^ ^U^x^ (Mo). ^> 
i';!/ (Ta). ^^'> (Ti) ^CD&® ^Itt d n & O^ife^ Sffiffl 

inm(Dmm 4 - i ) 
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fit * IS Jt lin L 14 - 35 flb ^ #IB (c i« /j> 1- 

-Neu-lf, 7;i^:J>u~-tJ'. ^Si^;;^i/~-y, ;i/t-u-'tf, 
^8fcA»ip*^-•tf7'rL-;^s^c-pl,^^:^!JiW■r*• 

15 «XeClx.:^^/v^-^fS^l^fe^-•tf^^^iS-e&^)^ 140 
2H:^7-s 14 0 3l4t-A3j;^i?:>-^'-y-T;ifeS„ ::.©3fet:- 

A^««iai 40 0-ctt, u-if3t^^gii 4 0 

S^7-l 4 0 2*^Lri; — A*-=ES;-^^if-l'4 o 3{c3;t. 
20 V%*oK~AJ|t^i^:f^1f~14G3tCtts 3fe C - A * KJ^ t S 

±23jt t:- AtSlt^S 1 4 GO t tt. «3pt&fl{, ;ajx^ 
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ffiS i^iSLmmMfz ^> )\,^^) AS3 0 0mJ/cm*. 

x,4' )V^-&&(Oi&unmLifi 2 B OmJ/cm». 3:^)1^^ is 
ilt OS5^^«aij^H a!)« 3 5 0 m J / c m * . K - A Bf ® J^tt A« 7 m m x 
7nimJi||J^$n;t:^tli~AtfaiA'Ct> iia)^li-A5fe7'*;i/7 

lOtZS^fifc^Hs :«f7;^StR14ilO±lCH Witlij^JECVD 

iH*) ^1Hti;i/7>iJ7. (SiaH„) EE**»To 
rrJCLT. rif^J^StSl 4 1 1*3 5 O'C-S.S Q-CtdinH^lLfc 
JKSiT,^|J#®SM->ij3>iK1412&fi)ilK-r5o 

dCt!, if7;^aS<gl 4 1 l©±tz0!l^as iO «3!)»&3&:S T J6 

15 JB 1 4 1 3 sfljjffi u^ ^<0TmfB<D±\znM^mBn^> n i 4 

r 7 X T c V D a 5fe ffl r v^ o s & > ± ib^^ * 1^ g m u 3 > 
^1 4 1 2 (ommit. 8 5 nm{ciise,rs s^cigjfrnHiUo 

20 CI© J; 5 C LT?gfi£Lfel^#<eagi/ 1; 3 > l 4 1 2(0^^(0 

fii«i 4 0 4t3?*L> ift\i- i^mmms I 4 0 0A>e,siB$nfcx 

ffiil t "CiliSSft 1* S , C O HJIg 0 jf^ ® -c {± , 3tebi~A© 
J!aSifK:|»UT> tt^litfl!:! 4 1 0*5^iK*»?,^5S$:tr^§l!& 
25 SfgtcAn. fjaJS-JHai («^10--torr) tl> (l|!«J2 
3 "C) ^{«|:"F-Cx ±l2^f& ^-ff bX^^O^m 1 4 0 4 lC3te e - A S 
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it ^ \z m & ^ ti i> i> 0 it tj: „ m^it. 

. Sfes ^t3iS^3ieosa{cov^T^|i|#^c®JIS$i^sc^:l4 3&:<, 

♦i . :te V 9^ (5] us ( •> 3 h [BUS ) , ±t&izm^ tvrs mxtiL 

^iz. m 2 9 a. g L tji ifi ^ , ^^^tsm^^ti^yi- 
A « ffl v> ^ ^ II 43 {t ^ s © fig g ^ sb c o ^,^ X Si r <5 » 

20 "Atmsit^t. Rait® ©ffifitt. E 2 9 b © 7 0 1 (fflfie^^* 

Sfi^3iB**?^fi£$ ©tt, /iH'N©&«kA»^tV>*»€»-C^«o ifc 
V>-C^teR3lt$r±4i)^i:. $trg«OC©S«-:j)lffli^7 0 1i:JgS^bS 

25 fi7-<>702©SE;^(*ia(«ISiMj5)A»igjBi©aEfetTlC'!!:S.J; 
oT. C©^ti£K:eS'h5S6lg[||704**4/ia$n*.( 703 li as fil tSr 
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S Sr Jjx U "C V> S )o 

^Lx. c oass 7 0 4 4fe i: u-c X * <g s <b {sfi w ± t; & s 

10 fi2:S;5lRl) AsaifiKf 4 o "3 * U > ^ 31 g 43 E $ o 

tax, h<Dmm:^mt ixit. mmm, suRim i: c 
15 iii!iofRiixA^^^i6$-B--cti<i:<. mizz<o^mt:mmMWj t vx it 

^ "^x^mmuL^mmt ^ t-m ^ tbrniy^izn^^m^i^m^m ^x 

s&^s laaoo^erott^lli;^!^, 7 1 1. 7 1 2l4^«ig3gi©jiB 
IJ®> 7 13 (f4*8fi^5)lifimMl^la^^)^^cj3^tT^^*o■*&E3 0 
25 X\t, ifb\i-2^i^Sbtim^^LX\>^^-tii, 3S«iH!l*ll»*»LTt) 
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±13© J: d LTfPSi Lfcpoly- Sil^JKtt^ -{SHz\a0t^^ 

S>'^^'->0^t-Z..(S2 9a) tt. AM-LCD (Active Mat 
pIx Liquid Crystal Display) © 19 52 IflJES ft. =fe ?B J5ft f -5 fc «) © v 

Jt«fi5®©avsfs«o*gsibicj&^(i-efc^o 

10 {mm(omm4~2) 

z (D^MomtB ("^mt imis 4 - 3 \z':>ux i) mm) its Jt« 

W « © Jtf: V^ 5fe Ife g {b 1* 2> © {w ^ ft T' * ^ o 
16 14. >taiS©:^tv^H^*s87 2 1 i:/jN$UL^lg7 2 2 i:3!)S¥®± 

^^2fcs^^ie^;e>'^^'->&bT^^■5o zzx. Hi^mt Lmmo^. 

«•rnKJ:^^o mu. -]8S{3l4S8l^lsll!Sl*i-e!?3lirtS©^ffi (L«gM 

i:H«i«) ifi^mt ^ ^ o izj/t^j^^ j\^^-mm^m^t i> o ft*. 

20 CCLTtt. H«lsa:fe300mJ/cm*. L®JtS*20 0 mJ/c 
m*i:L. 7^;i'7r;^i'UrJ>iij!g©JP5^^$5 0nmi:L. flfc© 
M^ft(c:oi>-c{4llili©^JS4-ii:l^«K:Lfco 

25 Sit h:-A sMitr* ^B«aE©iafitt. la 3 2 b t j: a 
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-f>7 2 3 »CSU*»A»o;tl^j^i-C. 1213 2 cKl^^fJi-SK:. LlStii 
72 2K:?^{B^4(siS{c|ia*fe7 2 Alfi^&tZ (72 Sli^iSKr 
® U -C u 4 )o $ e» fC UMifirtii> t ( 0 3 2 d ^Slgi^ H 

\Z&&t i (m 3 2 e )o 

TK:)&5*-e^< (0 3 2 f. g)il^ zonnommxiif^^^ 

10 go;&iqi**L^H;&lqitciJ|i|$n-5o <fc o -c.. !S ig « l^i H S felt iR 
.^A*iS®1St*H©t|'jfeglJf^j£7 2 6 (1213 2 g) "Cai^b^do C 

^I^B^&t itzisb. L<r-->K tmiit i:^j^izm\,\m^^t 
W±oJ:-5*:p<ij;:XA3!p&, c cd co j R§ tc J: 4 i: . 03 x « 

20 Ai-c^SoSfe.iifc iJi W Ufec:i:<, ^■V'';7©»ii;&iRi (v~ 
;^-h*U'f>^f^) iiiiiSsTST&iRi**, L«--»H;5fRic&s Ji ^ t= 

S d i: JSe < ^ ij 7? §^ © t? , a 5&: T F T A» "C t % , 
25 33tc5^-rj;"5tc:R8ltiep^i*i (t = ti i»&t=:t2 ) izaux. 

3fei;-/xSfctts«i©{5itiA»*!^sb(aaiiib«it)^tr)gnii$-e-. 
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-tt&$6{c»«)«Ci:ASqrtgJ3«::6, tt^. 03 3*©? 31. 
7 3 2(4^I&9amOBait®fflH, 7 3 3 («4i!®gB) {±a^SR3liffglSl{ 

^^ fflj ^ L i: A* $s t iB yy $ n T jfe * jte K - A (4 s 1$ s'j «: $5 * s -r 

(H^® 4 - 3 ) 

*-^x.S*ifi-ed&4o Cl0;&i4l±, a^E{Cite^Sa'.?S-'<^-- 
20 > SlWii-e t * ® . l^ffioJBJS 4 - 2 i: ii^. It « i£ v% H ifi to 
IS @ (z iis r % . 

A«cri:<, -tn^nnt-u^h^aoo^fee-As oi. 8 02 
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i©-C. B9«ia5Hi:ll&*aa5Li:0Bg|!3-^^^J:bttJtSfl<jg^EHIS;t 
± S3 HB ^ Jt ife iH IE IS ^ t o 

15 - 1 fc raa^-t! s „ 

itfsfc, ^ii«±tttRiii«ajH cist>Ti4s < . at la sj L c t 

tt^£^^iSS^^^y1^-> (ai^9 0 1)*sj^fi»$n* (03 7b)o 
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ft & e 

inmommA - 4 ) 

a!<b r ^ J; -5 {3 «t o •c^^ i , JiiT^ HH© J^SS 4 - 4 © S S Si^ 

f « • 

15 BI38{z5x"rj;^{Cs ■€-*i-en3t-l/>h;5:2o©^tt: — A© 

i:*»e»«t*«att©^<^'->*sa[jttfi{,tc^jt-j-5^t-A.*jj^fiK-c§ 

^ ( HI 3 8 }. 

26 ;>l6Krt(ciBiaL;tiSg8<4i©ja#f*Stofl<jfc:3g-fb*'»4;&iS3&ii^ 
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(E142©1 40 3)f*j{wi|fl««^jitro 

!^o:bm\zx\)mrB&M^miEizmm'^mo ^lt. c^^k* 
20 mi^^H tmm&Lii^f,mmmu<D:^i^tvnt^:^i^izf^ij^'o 

^ «: it ^^ mi" is& « j§ e» n * o 

i^(raia©±;Sr)j;t}|iS.tC7'^;u77;^S/U3>j8(0»|^l i o 
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iio3®TisicsitississuT^^5fe/ec:$-e-5, 

15 1 10 li:Ti6®l I 0 2 i fcltis 7 1 1 0 3 bomSf^o 

(Slll5©?gJ!§ 4 - 5 ) 
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5 lRl± i: J^--(b * EI 5 4, o -c * S o J:oX> * 15216 © flS iiUJfi©?^ 
/S4-l-4~4i:tt±<^^;5S:S{rr*. WT »c * ^iS o JS 

1 2 0 Ott5l6li-AOK9I^JS, 1 2 0 Itt^Ks 1 2 0 2ttTJtb®. 
10 1 2 0 3liS<gS^L^ ^EPId:^fig05SaofiSj&Iqj * 

25 ^046{3,.c:©^M©?gfi4-5tcijf:t5J^aifeiJiflgt'5o -jSK: 
* * ^ - ® «fc 3 >di: ;i/ ;^ o 1 •> 3 y h ( l /Wi/ ;^ ) © ffl 
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i^U 3>^<£i&+nmi:ea4{)T53SM Um t T ^ O ifi - f&m ^ o 

10 m^o c ® J; -5 JEta^^a-.^of^ffl $ %1S f * i: , JSaiia-CttSMjW 

T t * i: ^ ;l e> n 4 o c o % ^ © i: , T © Sl« S «T -3 . 

* l« »3 is * 7jc jRi fc fg III S i; -c VN 2, % A n s , 

(llSi 1 ) 
20 %WL$ki/^ 

9tT s ::j - - > # 7 0 5 9 a y X u> ^ tj^ i im^ 1 . 

1 mm) <D±\z, mm 2 0 Onm©SiOaii (TitbS) S J^fiJ L, 
Mizz OlizBUm 5 Onm©7^;i/77;^S/';3 >mt:B^ L ;t 4» 

©&M.^I^^^:i:U■Cffl^atL;t:o ^tCs S4 3{::j3^TJ;5&5$£:tf9 
25 5 0 lAsaS(:t?,n;fea®$gg.l 5 0 Ort»c±l37^ 
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«1 5 0 Ol*|©S^SWlaSU> ^O'lks T^fitHJ 7.^^> ^ 1 5 0 2*» 

•e, ^--tf ^liTSSS 1 5 1 0 V U--y<feS 1 5 

0 1 iit I X Uli <0 T ^ )V y 7 7. i/ u > fS 1 5 0 3K:R9*r 

±S3Jwi3tt *m^7jc^;tf;;^JE (SH^iE*) i: L "Ctt . 5x10 
-•torr,lxiO-*torr »lxlO-*torr . 
lxlO-*torr. Itorr. lOtorrOBiiDiiLfeo 
* fc. 1/ --y^lit^^iti i: L t ttv 1 >'Wl/;:^ ( 1 > 3 y K) i)S 3 0 n • 
10 sec. K — AAJifi7innix7inm, )fegfiaEAS350mJ/cm» 

-A* 1 0 0 ywu;^^Sir L ^Sm^^T-C'fiijKi* -ST. 7 ^ 
y-r 0 Z3 >JS 1 50 3S^«ss<bt;t, 

ia43e|'x 1 5 1 ll4x:^r'>vi/ — tf^«4S§> 1 5 12 
15 {4^7-, 1513l4t-A;J;^S;^-f■y-S^LT^^'5o 

±l3*{*Uf^a!jLfe6ii»3©|gSSi'»;3>^IS (poly- S i ) 

"C 7 V > SIS * aa^ 2k 38 ;Jf ;^ E Jb* 5xiO-«torr©i:t 
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(« 1 ) 





vr* 


io-» 


10-' 


10- 


. 1 


10 






























mm 


1 


4 


7 


6 


6 


6 



* : t or r 



15 J:-r4i:§, » M ^ BE. :fj ii^ 1 X I 0 - ' t q r r It 4 m O ^ 
n<Ls $*>»C1X10- ■torrA^e.lOtorrCDH-etteig 

20 ^*Rst§, ^m^zti^n^ ^Tn-fTiftz^m ii^&um^^m) 
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<t*^^ l^&i-JiM^i^m tt i ts Mtif tarn mih&ifii^ ^ tin \,^<o 

& ^ o 

15 »HSCfiE*i:UTO7k^;tf:^ffi45xl0-»torr. Ito 

fia«®«8c& 1, 10. 100, soo^cagfb^F-frfcifcw^ii. ± 

33^«li:RI«l(CLTJiil3SS^U3>siJl (poly- Si) *f^»{L 
fco -etT. ±§Bi: L-C 7 v >5SgE;feffl!l;£ fi3 1} il »[ 

0 4 1 {C L ;S: o 
0 4 1 J: 0 6> A*. iJc c: t < . 7kjg;tf 1 t o r r ©a-^ic*s 

25 o^^©<i■&{^ii5^^•cl±, 10!il*ja^rSSI}lil&«&ii^UT*7 
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1 -Ctt, 1 0 t o r r ^ B Ji ^ 0kW iz ^ }f ^ t^m 
20 «f!l^«N,^He^ A r ^S: iT O S ;5f ;^ Ai ffi fli "C g , c n ^ O St 
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iii^ \tf^ m m m i$mm(o m BSi:^ m ^ ^ t L X 
10 {mmomm s - i ) 

*ISfl8o^S6<oj^® 5 - 1 ;^■^^^T. El 4 4 J: via 4 5 K:g|-i 
. tr. m 4 4 iz^r ^ -0 3tJv;^siR5 2it:, r^xv c.v 

15 18! 5 2 2 * ^ fig t * o d © T ^ ;i/ 7 r i/ U 3 > U M 5 2 2 © IK J9 
»CfflU*li'&tt 3 0 0 - 1 0 0 0 ASa. ^t-fe ^•tf-'^ifejBa*** 
• 

20 di\Zs ±l3r^;u7r:^i/U3>»|g| 5 2 2*sj^Msnfc:tf7;^ 
affi5 2 lifeg^g;^7^-i; 5 3 5K:«^^aL. 7'^;u7r;^i/>;3> 

:*-i'Tu~if5 3i©i/-ift;--A5 3ia, is^u^muammo 

B2©x4;i/:^Ft;-Atfft*Arb--tf5 3 201/--tfh:-A5 3 
25 2 a€»ji:^*«§T 5^l>WBai«1-4o J:t)l?L<li. ±ffiXeClx 
+ '>vi/--if53 Hts ^m^mmifi 5 0Hz.}fiSis 3 0 8nm. 
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fi3l^x^;mr**3 0 OmJ/cm*T?fe»?> Arl/— •♦?'5 3 2tt, 
jfii^^S. ilfcgi)i4 8 8 nm, OiijIi^Z OW/cni*-C»«o Sfcs 
^—'^ti — -^5 3 1 att, 3 3$a>aLTfial^$l^ 

l/-"tfh:-A5 3 2a li. v\ - 7^7-5 3 3CJ:o-CS 
6 liSttixmSi^ti^o 7'^;b7r;^S'U3>»ffi5 2 2 izii « « 
U-tfti-ASS la, 532a©R3li[«aii!J-53 lb, 532b 14. 
^^-Qs U-'yt;~A5 32al4, l/--ye-A531a© 

!ai*®J«5 3 1b^c§ttx J;D £ .^l5f«jtSi5 3 2 bfcfiH«$n 

10 t^ti, ±S5®<fc^{C/^-7$7-533SfflV^4&i^L'C. l/- 
■ytr — A5 3 la, 53 2 & ifi T ^ J)/ 7 r 7, =J > S 2 2 \Z 

mu^mm^ tii izt i z tit. lesiiag-^fi^s&^^aa© 

izmwiizmm^ titji <t4». iRi^K2«c©^7-st)rA»fc:r&u 
16 xmmt i tsi bx . mntfiizin^mmizmm't hi o \z vx 

j:v^o afc. XeClx^rJ/vu--y5 3 1{Cft^-C, m^tiLAr 
F. KrF, X e F x:^ s/ V u--tf ircDifiSjbs 4 0 0 n meiT© 
a4r©l/-1fSfflVNTt,j;VN-;;^^ ArU-1f5 3 2 twf^;tXs a 

S 4 5 0 — 5 5 0 n m © S 'ir © u — If S ffl ^^ X 4> J; v> o 

20 c CT. 7 7 ;i -> u 3 5 2 2 14, mnummifi 1 0 
*>. m^iim msoonm(Dj/tiznbx\i. t&^mm 14 m j? © 

jS»»«fiS© 1 0 ' c in - » T ft D . 4 0 0 nmJ:0Miftfi©^feC^?r 
LTtt, i!aiRfi^8![{4 1 0 » cm" ^ W±-C. 15 i: ^ if iS jS $ -li- Jfe , 
26 ^ ZX . iS[S3&* 3 08nm©XeClx:iF2/Vl/— lf53lou — 
"tft-AS 3 1 a 14, iii t Aj }^ T 7 7 7. i/ 3 > mm 5 2 2© 
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J:o-C> ^ t L X 7 ^ J]^ 7 7 7. i/ ^) 3 > mm 5 2 2*11 2 0 Q-Cg 
&{zlsai^t p. i o -*VilSS*»48 8nniiDArl/— -ys 3 2(01/ 

0 0 Vm&iZtQ^;^ tlZ o i nt9> i.. U--yK-A5 3 1a, 5 3 
2a©^jWl!J7m, 7^;i/77';^i/';3> 5 2 2 tt e§» ift $ 

10 . ±ti (0 ^ ^ iz L X m & ^ ti tz ^) 3 > mm s 2 3> ijj:veitt 

*tl^«^f^XeClx^fj/vu--»f53l/£tffzj;oiC<ea-fb$-& 
fc 3jt 'J U n > O ^ a <b © t«t fil I? M f S fc ii) tw . 7 V > Ht a 

t o m miJ> ?)W6*^JStJ;dK:, XeClx^'>^?u-4f5 3i<ou 
15 -•!ft~A5 31a3e{t*S8S^U;t»^ (R) .kDt)> ArW-if 
53 2©U--tfb:-A5 32a;fe#-frTfiP.|^Lfe®^(P)©»AJ, 

7*''l'7r;^i'»;n>»K522A*ff$fi£$nfc;tf7;^S<R 
5 2 1 ife03x.{i3mm/s e c©i^aE"C^a&$'&&tfe», 7'^;i/7 
20 r ;^ 3 5 2 2 ©±«{Ci§lt»K: A 5 3 1. a , 5 

32aSfiaiifL, ?^fi£$n/:5}t'Ji'yi7>3il!g[5 2 3©S25c©^J^ 

fc^l>T7T>||j5SLi|iJ^SfToTi^Sib©^*$»8-5;ti:C5. 4^ 

'SciSx ^S<b©J^-tt$S5<r<5;t«){ctt. iai3©J;dici'-if 
25 t:- A 5 3 2 a ©fiS5^«ia 5 3 2 b U - if t - A 5 3 1 a © JS 
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(^flgOffJfiS 5 - 2 ) 
± la © mm 5-l(OArU-1f5 3 2Cf^ijtT, 046^5^ 

5 mm^^^^ Ls ^^f^v 3 4*»e,fg'e-6»n«#^li95 3 4 

a«. =j >^iK 5 2 2 saiii b-c. gp ^ ^ 

;^SIK5 2 l{Ci&JU$n*o ^Z-ds XeClxs^F-S/viz-lf. 53 

ioi/--yt:-A53ia*j^i^l-$fc. ll«seDJKJB5-ikBi«i 

10 >»1K5 2 2i)S4Daft$n4-:&. 5S^'|.ia7>7'5 3 4©5S5^ffli5 3 
4a{rj;^T,±i:U-C^7;^Sffi5 2 i*jjnai$nso*n«)^. 

§ v%:1? 2/ y 3 5 2 3 Asjgfig* o 

15 ±8B© J: ^ ica^^l^j^ 7>r53 4Sfflv%*ci:^|^v^TIIJficD?^ 
SS5 - 1 i:l^«a)^{«fK:J:Djgfijt$n/=;JtUi/ij3>5^IK5 23 C 
ov>-c. 7V>tnaii«^*fT^&fflJ^«e«Sia4 5l3BB#QT?5% 

3 1©l/-ifi^-A53 1a;«ttS^I^U;t®^(R) iO*,, -7 

«t*5, ±83a^^«a 5 3 4 a tzjD^T. nmcoBms-i 
tmmiz, Ar u-ifs 3 2ou--yt-A 5 3 2 a^jsawr-sj; 
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2 2 c S H {c Ra Sif $ n « J: 5 {c u T *j J: ^,^ o 

immomm s - 3 ) 

>?5fii 5 2 4 SJB^t 4o » U < 14. i: UT^y 

(SiH«) i:7K§S:tf;^t$2 -: aoSa^tfrg^Lfcig 

1K 5 2 4 ^m^t^o esjsffis/ g D >mm 5 2 4 fcft;tT> 

^fifi® JBflS 5 - 1 i:lllflH3 7^;i/7r;^2/';3> ^Jl% 5 2 2 SJgjsS 
bTt.J;l^, Sfe, 77XvCVD^ac«;^-r, LP (LowPove 

15 ±IB«ilgSi^ 3 5 2 4 Z)J^gfiJi$n;t;tf7;;S*E 5 

2 1S4 0 0*C-5 0 O-CTfS O^W±Jttftiaiu, «^ai/'j3> 

»R 5 2 4«f>©^#*&ili$-fr4ai47k3Rffla4?fd. fJ&to^. 

3ioa*ii/i7jc^AS3gia{c«Kai$iiT8aMa->';3>»K 524n 

S3Ste{CJ:S!SI^S5 4 1 alfim&^tik^^ >m5 4 1 rt»c±g3 

2 1?& laS XeClj::fi/vU-lf5 3 
tft:~A53 la, ^•J;V6ftft7>7'542cD6il*Jfe542a*fia 
26 Ur , «tSa 2/ »J 3 >|S||« 5 2 4 ^Ma-fb^-^TTtf 'J S/ U 3 

lK5 2 3Si^^1-*oJ:.DI!¥L<|4,±HBl/--yt;-AS3.1att. 
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^U\/7.mt^^ 1 0 n s 0J.U]/X^m. iSifii«3 0 8nin. M^x-^- 
;i/:^PA* 3 50mJ/cin«, raftr@tt«10IslT-»*o Sfe. b- 
*ftr-A53 1ali. U'-1fil6Mgl§543.*^i>:h-f'y(l/~ 

5 -A, fijftil6S42att. ?a«SS->'j3>»ltt524AJ400*Cg 

^ ioiZ. ±iaJti';S'«j3>^K523;fe2lc«7'7XvS:HS54»-C 
3 5 0-C]tt±tCliD«^t*Ci:tZJ:t), 7ttU'>'j3>»JK5 2 34*0 

SSEM*J;UCTEMSffll>T«iJ^Ufci:Cl5. 0. 7>um-Cfet). 

Z. t1fimi&$ titc, ti£3l5©5 0cm 

'/V.sec*»6, 80cm»/V.sectti*L. gT&lC. 

1. 3xl0*«cm-«eV - i. OxiO»*cin- 

*eV-Mc«il>t&o ■rJ&:t)-&> b-1fK-Z*53laOB^Iin^ 

3 5 2 3 oMSiiaeioig:*:. 43 J; VI«SO|q)±*»*sn*o 

20 l/-1ft-A53IaO^|^^{f$a>{?K:SgStT||«U 

lis 5 0 0mJ/cra''i:t±T!l4 2S|gai.ij3>3isfg/fe:j.^,^^^ 
3 0 0 m J / c m « W±, 4 5 0 m J / c m » J.:i T © $5 H tf li . 



94 



wo 99/31719 PCT/JP98/05701 

±IB©J:d{ct-Ci^J5£$n;fcTFT©y~hS£E (Vg) -KV 
6 -f^Sfift (Id) ?«<4*&hajtfci:ii5. SI5 0K:5%rj:5»c. m 
^oTFTtctt^T. -y-hSEtc^^rs Hi'-r>m«t©iz:-6±A» 

«ciJ, ±IB©J:ei::b--tfi;-A53la cDRSlif i: PI 13 fi »i ^fe 
10 5 4 2 a & Mlif r , 0!I ;l tf 0 5 1 Iw 5% t J: d C , 7jc ¥ » IqltC ^ 

i3*t«u-ife-A5 3 1 &<ommmmji *} <^^»^mm:&^{zQ 

miftS 4 2a*^lt"rsci:{cj;Dx u--tfK-.A5 3 1 atJ:* 
15 .iD3K^^c$fci^•ca«^Jt542a{cJ:^,ifl«^&^7^J;•5^c:L■c4^s l^. 

(ll«l5©?g)!S 5 - 4 ) 

^^mom^omM 5 - 4 (D T F T IZ^WX s 05 2*JJ;V05 
0 K:St5i,NT8jiB9r 
20 t-Ts m S 2 iZmt ^ ^ IZ. iJ 7 7.^^ b 2 1 T'^XtCV 
D^5!^Sfflv^-C. 7^;i/77X'>';3>j?JK5 2 2& ?|^J5Sr?>. 
<I4, ffH^lififiJ^;^ i: ur^y' ( S i H * ) 1 7jc« jtf 
:^i:©ti^:«f^«:fflv\. S^igjSA^l 8 0 *0-3 0 O'Cs & 0 . 
B T o r T (D RS^iki'^'n , SSkl^t^ B 5 n m (D 7 ^ JV 7 7 7. Zi > 
25 5 2 2 *Ji5fi£-r 4o 

ifefw, ^flB©ffJfi|5-3i:llIIS|{c, ±B7"B J)y 7 7 7 i/ *) D > n 
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^7;^sifi 5 2 1 *ia 5 2 k:$5ep A■c5^•r3&|qIK:S5a^^^* 
^t*»€), XeClxdpS/Tl/-if5 3 1(DU--yt-A5 3 1a. 
iJj:i;fx:^ri'T7>7'5 5 10x4v2/T7>rife5 5 1 Bi^mM 
5 7'^;V7r:^S/ya>i[|fi5 2 2*MSfbar-&T#»JS/«;3> 

ns^s 2 3 ^mmr i ^ j;OKfb<ii> ±i3u-ifir-A5 3ia 

14% RSI^x^;mfiJ3 5 0mJ/cm''r, T )V y r 7. i/ ^) :a > 
mmt 5 2 2 K:** {t ^mmmrn 531bAV5 00;ctmx70mm(O?8f 

10 u-1fki-A5 3 1 a0#/<;b;^©S3lttS«5 3 1 h 9 oyofo 

k:. -en^ni oig-r-^i'-ifti-As 3 i & ifimsi $ ti ^ a iz 

J^=^'> V7 ^rjl^ 5 5 1 att, irtt5te3t>» 
O^teT. liais iJJ;Via®Sl!ftt5 5 2*^tT. ±l3l/--tfK- 

15 A5 3. la©^|^^s^|l^5 a i b^fe^trsmmx? 0 mm(omm^m 

55 1b{C. T^;i/7r;^i/U3>»K5223&»500 S S to 

^fli©?e® 5 - 3 i: [i« 7j^^{bftl31*f7 -5 o 
±HBOJ:^{zbT?Bfi£$n}fe3PUS<'Jn>ilJK5 2 3®|gSJ|Sig. 
20 SSEMi3J;UfTEM;feffll^-Cila^Lfci:C5. 1 A mTI & D . 

3l5©5KUS^';3>iK-r©0 . 3>am{C^^^L■r^SS!iaS3b^^i:*:U'CC^ 

/V-3ec6»e>x 120cin»/V-. sec izmt. * & t3 . 
tKU J^UrJV^iKs 2 30|^S*jj:VflK«|j©^|f®^«j|S(i®gli^ 
25 l-axiO^'cm-'eV-***?,. 1. lxlO»*cin- 
»eV- *K:Mii^L;t.1-J5ct)Tfe,.u-ifi;-A5.3 laO.^«^ 
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-So 

± IB O J: ^ L T ?B J58 ? n & T F T O y — h mfiE ( V g ) - K 1/ 
■< (Id) EI50t5%1-J;a{r. ^ 

tt tJ . T F T (Ctb^-Cs -y- h mE(C*tf * K 1/ -f >m«E© 

MffiSEEA^S. 0VA>€,4. 2 V k: W /J> L fc CI A* ffil B $ n • 

inmomm s - 5 ) 

tfjtc, 05 3C^-rj:-5k:, if7:^StR5 2 is^9ja-c^i-;& 
i^K:g;afrs-a-«tA*&. Xecix.^r2^x'i/-if5 3 . 
A531a, *J;Vx:^i/V7>r55l © x ^2/v^>r^te5 5 

20 1 a SfiRJ»-r S i: II. t-^ 5 6 1 J; ^X. ;tf7;^Sfi52 
l*l£®iR!l*^f>iD^AUTs ^U->'j3>5»K5 2 3?£Sfi!l-r*. f 
^t>*>. ±23U-1fi;~A53 1a. *iJ:z;fx:^P5/-75>7'3fe5 5 
1 a ©fiS jjr^#<|tt, ^«BOB/S 5 - 4 i: 111 b-Cfe * A*. $ ^ iz . 
t-^S'S 6 l{wa;oT:ff7;ia«5 2 l±i^^ 4 5 0-Ctcin«trs 

25 J^tf HillOJBSI 5 - 4 ii^Jfe 
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±u <D ^ iz X m ^ ti ft ^) ^) 3 > mssL B 2 aoMsnttg 

*SEM*J;UCTEM?feffll>TjlliJ^Ufei:C-5, 1. SAmTJ&D, 

'iJf3!£o^ y 13 o . 3 m jc ?j u t ^snas^sjt^ 

5 */V - secA»6>. 1 50cm»/V-secme:;licLx 

1. 3xiO»«cm-»eV-^A»?,, 8. 7xl0»^cm- 

10 t^ciiiciot, -® ^ Ji< u •> y 3 >»M 5 2 3 cD<ea3iag©j»' 

(Vg) - v >nm (Id) «F<iSft«ijL,fci:c5. EISOk: 

15 ^ ^ -< > mm <0 ± *, ± ifi ifi ^ iz tji IT) ^ •y'y;?b«yi'a;i/|*^t<4^ 
O ± L c i: sg E # n . 

&*5, :tf5;;^StR5 2loigasa<?H3a^U-CSIKb&i:C 
is :ffv7,m^5 2 l<OiaS$ 3 0 0 -CW±{C4n^iifn«$gaai| 

20 1 T F T^©^? ©f^iiiifflJitC^:^, 

(^JISOJ^S 5 - 6 ) 

ftts |a54K:5StJ:dK:. :tf7;^SIK52i:&^gjAr-5^t-:& 
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5 7 1 a, *>^Vx^J/-77>75 5 lOxdlri'T^^ir^feS 5 1 

6 Ts ^J(i<0JgJl8 5 - 5 irif^* i:^ i i: t T , ±aBx j^- v 9 > r 
3165 5 1 a/)«^7^Sffi5 2 l®^±/pe>ia:gjglR'14£attR5 7 2 
LXm^ ^ hi j^, *J;i;«XeClx^r2/vl/--tf5 3iK: 
ftATKrFx:^i/vi/--y5 7 ItffflVNfen, W-lft-AS 7 
la»i, tS«a«ttSlirtS 5 7 2 S^L-Cfi3I^Sn5ijS*»M3&So 
10 Sfc, ^=^'>V7>7M5551ali. u-iflf-AS^laOfiaftr 
^1«5 7 1 bife^trSmmxi o OminOS3l*«M5 5.1 bfCRBiJ 

— 2 8 0 nmJ:^)^,S^^a[g<^) ifc S a jffl * 5 ^ © 
b-1f57l0W-tfe-A57la (iltS**2.4-8nin) 14. m 

&M^^Rmm 5 7 2 (csi^sn-r7'^;i/7r;;^s/U3>»iK5 2 

2 {C S « S fi gr 5 ^ ^ ^ ^ SI ^ ^ ;(,. e, ^ IS Jig CD X if 

V 7 > r^te 5 5 1 a 14. MSiSiRttSlif-ffi 5 72SaiiLT7'* 
20 ;i/7 7';^S/U3>»|ft5 2 2 {ZlJUSiSCBgij^nSo 

±230J;'5{c, li-A 5 7 1 a* J; Vxm^i/T7 ^T-Jfe 5 

5 1 aAJT^;i/77;^i/ij3>^IR 522»3Siifc:j!Si}$nrji^fiS 

»; 1; 3 5 2 3 o^ssMg. mi^jam^tta, 

26 tr^PfiS&att. ^n-etiUJSojB® 5 - 5 i: ID b < , i. s/zm. 
150cm' / V - sec. *JJ:V8. 7xio» *cm-«eV 
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- » -e*) t> feis, u 2/ 'J □ >5$jK 5 2 3 0^^jsc*t^- § issjia 
6 (vg) -Kn'^seis (Id) iHfttsitsijL&iici^x lasotc 

5 7 2 k: J: * u -if A^oifiSKifts 

10 f,r. XeBr. KrCl> ArF, ArC'l)&:Jr?fefiBfflbfeS« 

(^«i50ff^^5-7) 
*l6fll O ^Mom 5 - 7 o V^ -C X 12 5 4 & ^^ U EI 5 6 . J; 
VS50K:S":3V^■CiftWt•So 
15 iC^fflOJg^ 5 - 7 t^-V>T(i, HSfiOJB/S 5 - 6 ttb^T, 
ai:¥-i/V7>r^l65 5 1 aO^IJ^lgS 5 1 hifis'mmxi 0 mm 
(OmM-^^ x^ri'V7>7'5 5 1 T )]^ 7 T 7. V . 

3>»K5 2 2o^^?A©J^^a/:^'^c|g^Ux^^^.^*^^7&:^), ^© 

20 4tr^'{tSx:^ri^V7>7'>l655 1 aOfiSlt^fif SSiS T ^ )l 
y ^) :3 > nm 5 2 20*DlSA?a^ifcg^;a>e> 1 2 0 O*C$-C0 

25 ^;i'7 r;:^J/ U 3 >^8g 5 2 2 Sliitl3 0 o*cu±ic:iD«vr* i:, * 
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* * y 'J D >mm. 523 ofn^s&^^iusii, 0 5 e tcs^ 
•r,tdic, it I) T ;v 7 7 7, -> ^) 3 > nm s 2 2$$ti3 0 o'c^jt 
5 ±ic4Qjwi-r*i:, ^ <o mm m& iz jt \:, X :^ n < tj: la , looo'c© 

S'&tCx fi:*:® 450cm*/v.secfc«:si:i:t>fc. 10 0 

0'C$:^x.Si:/J\$<jS;i„ 

t*t)^. ^--yi^-ASTlaCDfi^lifJCiD^T. b-^^561 
ti-sTif5::^S|g5 2 l*iPf!fcrii:J:*{z, x^^j/v^^r^ 
10 55 1 a. (DmSiiZ X . ^^;i'7T;^->'j3>^j|1^522fe60 
O'C-lioo-coi|Sli-C*D0?kt-4ci:{::j:t), s^iz. ^tiUJ/'Jn 

^ fc. ±SS;Jt 'J <> 'J 3 > jiSUl 5 2 3 tc^ LX, HffiOJ^JS 5-3 

15 d) 4$<4Sa+ifiiJUfci:c:5s m Jiii t ^ 7 r 7. -> V :j > mm 5 2 
2coiD^ASg*^6OO-COJi^O0a*i2|5OK:^-rJ:dlC. HifiO 
?^SI5-5. 5-6J;t)t>, $ twa»^ T F T !^ttj!)S?§ 6, n&„ 
(^ifi©?g}|| 5 - 8 ) 

*^0^o^i{6o;Bfi§ 5 - 8 ^wOl,^-c, EI57, 058. n^xym 

20 50{wfi^i,^-clttWr?.o 

X. £i:LT. ^ ^ ^ 7 > 7- S S liZ X X }V 7 t i X e 

25 KrFx:^ri/vU-lf5 7 l©U-1ft;~A5 7 lali. T ^ 7 
«J 3>^K 5 2 2 {c*Jt SfigS^fma 5 7 1 btf 5 0 a A.inx 
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^>r^5 8 1 ali. ±8BU -if tf-A5 7 1 a©S3l^fi^s^5 7 1 
bS^tf5mmx2 0 0mmO^Sif|Sj|!{5 8 1 blC^ 7^;W77';^ 
5 i''J3>5$Ba522 A» 1000 *caK{w/)nSMl$n4J:-5»3fi9 9itr 

<fc5ic, i/-1ft-A5 7la(0^|^>'Wl/;^i:PI«Bb-C, -i&cpfiSIJ 

-A 5 7 1 a © |5f ;i/ :^ , CD Minnas© 2 / 3 O Jl 7. 

± gB © J; "5 1 L T fig $nfc7}<';i/'j3>ii)i[52 3©!^sa 
43 j:ycai^j(ti^^saisji, ^ n-^nnis© jijfig 5 - 7 C43 (r> T 

r ^ ;u 7 r ;^ 3 > ?IJK 5 2 2 * l o 0 0 "C io jft U.fc « ^ 1$ 
15 ^lilS©J^fi§5-7{Ci3V%-Ctt3tf7;^StE5 2 1 

i:r, J; ») {S^ {c;aiES:i|£^^t:®8S$^^^f s t tt mfi b i& tj^ 

io UA»*>, Xe77yi'i7>7'5 8 1©4DfJftS!i^AiJl5<, -g 
iz ^ mm mm t i Z t ifi -Q § :h tz tb . 
20-&*Ct**T?t'5, 

Sfe. Ilfll©ff^®5-3i:lifiii:, T ? T ^msZL. y-hm£E 
(Vg) -Ku-('>mgS (Id) i|$ttSf^^«flL;£:i:C5. laSOtC 

26 (IIIB©?^.® 5 - 9 ) 

W©^fli©JBfi8 5 - 9 {C.tJ V EI5 9. *J;Via5 0K:aS 
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^ T iJ4R§ -r s , 

JBlB5-8i:li«l®KrFxdF'>vu--tf5 7 

-•yt-AS 7 1 a 65. iSgStli:'ffiSa*tR5 7 2{CJiDSj»$n 
6 T. 7'^;U73';^i/'jD>j^l|||522fCi3W*500Amx200 

mmn&oM!^(Dmsimms 7 1 hizmm^ tt<b\z, yag 

a*s. S 9 2 X ^ S.m $ tlX . T ^ J]^ y r 7. zi > 

0 522K:i5«ti.5ramx200mra CDfiaSif ^is8 5 9 1 b izmm $ n 

«toTs Iz-lftf-AS 7 1 a^'J:tJfl/---tfii-A5 9 i att, t 

^;i'77';^i/'j3>^ii8522{csii{cAi5rrs„ b-ifh: 

~i^57 la*.fcVU--tft:-Z.5 9 la©j^SI^^-f fej; 
3 V/t;!/^*!. U-tf t-A 5 7 1 a®{S|^x4^;^:^, aeuc{3 

5 6 l{wJ;^^7XSfe5 2 lOjDSftSa^li, IIK6©?KfiS 5-8 

±l3YAGU-1f«ia5 9 l®U-iflf-A5 9 1 a};j;^7'^ 
-»U7r;^'>iJzi>^fl^5 2 20iDSftiaSSMS;j)>e, 1 2 0 O'CCDlg 
> H-Ca^* IC8SS^ bT^ U U n 5 2 3 SJBfiS 

i^ 5 22©ia^iSe*sil0 0-C®:®^(C. ^tl^tlSi^OS. 5 
-um, i3.tUf600cm»/V.secC«:^fc, YA 
GU--!f^a5 9 IS^fiSiDSfttcffliNtcttwit), T*;i/7r;^ 
>U3>^iiJi522£jtigcfit,il5igK:Aa5rAL-Cfe. :tf7;^gS«?52 1 
D . {§8! UT;K U i> U 3 >»JK 5 2 3 {3. ^ ?6 A L 
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.1? U i/ 'J 3 >iffig 5 2 3 ASif e. tlfco tztzL. 7 
^;i'77;^5/'j3>{iK5 2 2^1 2 0 0 -C$T!iOf«^Lfe^-&t 

» » * # ^ T ^^ -5 e, -C ife -5 o 

10 ( V g ) - K u >m«t ( I d ) 4$«fe$n-«y uAc i: c 5x la 5 o t 

m"rj:efc:> ^agOJBJS 5 - 8 J; O 4) . $ 6. C A » T F T Ittt 

•<C*. ^DSiDSSlffl © 1/ --y^jg t l±. ±13© J: -5 C Y A G b 

15 ^^:^^-■tf*ffi^,^Tt^ KrFx:Sri'vu--y5 7ii:M'&:Stfig 
■C. :^;^0?S^Jt^{CJ;o-C>.KrFx^5/Vl/-lf5 7i 

20 ±l8^^M®JBfl§{3ij«,^Ttts i: LT 5/ U 3 > (S 

i) *fflvNfe«^as^^t/ii^ cln^zi®6)r^ ^ )\^^ :=.^ 

(Ge) ^, :tftJ'>Al:^ (GaAs) «l?©III-ViKi|t««;, 
SS&-feU> (ZnSe) #OII-VIig5^^fli;;&:i^^ffli,^X*. 
*D M E ^ © ^ li -i:. T L 4, (51 - -c «t ^,^ , 1^ « © ^ai ^ *i '(f €, n 5 
25 C i: (i SS IS $ n "C V^ ^5 o $ 6 tc » "> 3 > ( S i C .) •?> •> 'J 3 
> y ;u V A ( S i G e ) ir S ffl ^^ T t, J: IV, 
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tti. y ^ ;i/ 7 r ;^ □ >mm 5 2 2^©i/--yii-A5 3 i 
7,i/ o ^ 2 2 (D±x (D^w.izM bxm^itr . sin T f t 

(^JBOBJS 6 - 1 ) 

15 tumnsimt i o 



105 



wo 99/31719 



P(iT/JP98/05701 



m t ^ m L if!} \z mm t i o 

i tp-c n ^ o m d izii\,\x . isiiiu-if^SS, 152 J4 
SI?®. 15 3l4JS--fb^ev 15 4liSg. 15 5tt^^S,a2/ij3 
>Ji Bfi!i$ nfeS4E. 15 6tt^T~s;, 1 5 7 f&JiJu^s % 

^-■yigSSl 5 l*»e>#6iSb;tU-'y)ttiS»ai 5 2{Cd:oT 
15 El 5 7J±. S«1 5 5{c*5lt^f/fjfeo^j«ri:lcpfi^UT^--tf 

mm X ^ ^ ^ ^ iz tj: ^ X ^ o 

■i^mmmv^ifim'^im^\t^uifi 3 o o/zm. :g$A»i o cm) 

20 IzMmphtil'-iyift:^. x4^;U:^-?egis2 8 Cm J/cmM= 

it. 06 OtZ^-riSSia^llfitsEl 5 5afe-|t{C3^Ltffot«.J; 
25 >'^oi»:{c,±i3.^;^3t»i§iV^ 400mJ/cm*Oal^;^:i^-SggX•. 
.SSfl&!slffiaJ«SJsll55b, 155cfcu-tfife*figS^-r*ll2cDU 
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cc-c, ±83S^si5 5i:trtt, m^itfs^ 7.m^±{zy^ :k 
4 5o•C'Cl^raoffi^^klS^as*^f•^;fe4,©§ffl^^7t. u- 

^<D4$S»::A7*s*!£1;*A«. Pliafcjj^tJi^tc. TFT6l03feif 

% fit t a {w ^> fi> (,^ J: ^ ji^fig u , M f i gp » eajsi - > 

15 tel 5 5©S-2lCJpfT?JC/?j|q] (1216 OOggl&lHissgp^jjJIl 5 5b, 

-■^fJSl^?fe^T;HiJ;^^(l/-•y^tcD^i^^tcDh:-A?^|^?fe9•0fKIa^B 

±IB^ 1 © V - ^6SBSit J: D . ii^^ JSIs 1 5 5 a jgj® i: 

^ tiii ^mi^m^iaiom-^i^^tztii X ^ ^z^^Bit1fi^ft>tli-' 
:^, ^2 oiy-^^mmK: ^ f) ^ ^mm^m^mi 5 sb, 1 55 
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li^ 3 0 OmJ/cm * J;i3 t»^SV^x4.;^^lf:-^Ba^?l/— -tf^tSSS 

f^i^<onmifi'j^m^j:^mmmB^mi s s b, i 5 5 cci•^^'c 

li> 3 0 OmJ/cm'' J;0 ^^;^V^x^;^di:-^gg•Cl/— IfJifiSSa 
liIifc^^^t4!il55ai:S&i6lDiKgPll«{155b. ISSciiTJ. 

(HIIE® 6 - 2 ) 

^ \^ y > 7, if ifi m m m u< mm. \z m !n ^ ti ^ m o m ^ T 

15 i ®«^J-C(±s ^ 1 CD > -Ififeji^ifOl^tCli. t - A ajf ® 4^ AS III. 

l3^JE©JBtg6-i i:llIl;<iia;yt:T?ifc.S(Z>u:?Jut:. ^2©l/--if 

^ {m^\t 1 cra^) \zmf^t ^i^-i^mUB 6 2 2 t^^xx\^ 
4 iSv A* ^ 356 * , ( J5t , El 9 i: H l; «| J5g S « o T »4 li - o ?5 -f 
*M IttW ?£^»i&-r S o) 
±2BU-"y7r.-;u^gSffii,NX, $ri216 2 (a) tcS^1-J;5 
25 {C. JQ-^hg®A6 2 ISifiLX. StEl 5 5©^®SfettilftS 
S^fiiai 5 5a©i^lc^LT, lSf-14©{»fen4xjH;i/:ip-5gg2 
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ii^^(D V '-■^^^Murc^i^mm)o me 2 (b) iz 

mm&mm I s b h , 1 s s c (D^mmmm e 3 1, e z zizni, 

ffl^c.li. ^JlB® J^li 6-l©J:-5fcSfii5 549 0 a®^E^•& 
sc^:^e<igitillIj^g|J^^l^l 5 5b, 1 5 5 cCDlz-tfT^-;!/* 

10 t ^ tifiii ^ o Ltzifi^x. nmcoi&m 6 - 1 tmmizmmB 
inmomm e - 3 > 

mi 5 5b, 1 5 5 cK:i5(t^. ^3^®u--tft:~A?^:Kt:^^SL 

?t§fi9i«r^^6 31 ,6 3 2 tiz, \^-'*r^ommmm^m^i, 
20 x^±m9i^n o o\z Lx ^ < . ^mmi^m e 3 1 . e 3 2 a. 

mx.iiU-V^i}^l cm0^^xih^(OiznLx. 3 0 MmmSLT 
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® SS gp ^ te8 1 5 5 b . 1 5 5 c O «| ffl ^ (i S D fa T U 5&: V> • 

15 < «coT < o -c fe^iiSlij^/jAf "2.0 j&±{l|?r(0 Jl^;^^- 
±. ffsu<tt8oi5]*»e,4ooi5iTii5t>s I? ?a> m^i»g*wrs 

inmomme - 4 ) 
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y i^y h U5;x^eD V ^ > 7, y r - <f — h tfiW^^^ ti ^ mm 

l± . i§i ^^ ^ i& S AS 40 |g ® X i§ V^ X ^ if - ?g g ( ff!l ^ « 4 0 0 
Mfc Jt K - A SiSIf T R3l^«iffi=&:*: t < T'* c i: K: J; 5 

■5 J: d {c L-C t) i>o JKMIfeft cDtBifii: UTtt, J!aiillsl»& 

10 (HiScD?^^ 6 - 5 ) . 

is2i 5 5 a. izM ^mm mM 6 4 1 at. satemfisastsi-s 5 
b, i55c(cj5fjiBr*aja^iJ!a64ib tifiBm^ nxm^ts n 

20 SJ^fiS {c«ff^©:^c t $ icga;^ Ls iO Jfe SJ ® w - -y ^ SB 1^ x ^ ;i/ dp 
25 ^Z. mm±m^ ^ )V ^"^A 4 0 OroJ/cm*-CRai«ftn«. 
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2 8 0mJ/cm'Ox^;i/^~?ga[-CU_if7'- — ^i/f-SCi:** 

-7 7. i7 s^u 6 A lit. mesizmtJaoizBiSA^m^ 

USA I tf&l S4tm-t^iiti>tj^tLXi,ii<. j*I-ib 

\tu < s m^i/t^mf3it\zj:\) 1/ - if ^ ?s ^ $ ^ <b $ ^ <z) s.ffl 

10 v> * U r 4) J; v^ o 
(HfficDJBIS 6 - 6 ) 

- -y T = - ;i/ ^ g CD s iji TO r s o 

20 0 6 8 tc^-r J:o Iw. 6 5 2 a t«®f±±lf jfc 

i^.$n/iSia^M 6 5 2 bi:SW1-5ja^t5~-(bite^38-?6 5 2$ 

^ 1- S tB Js8 i: * 1^1 t jsg L « J: -5 u T 4» J: , 
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■5 U T j: i\o 



M m ± o m m Pi m 



rati*,. 2|c«B^k:J:n«> h ^ > 'y 7. ti^mt ^ ^ 

. -So S . *S a a g ^ ^ {4 f&J {HI qj gg i: /j: ^ i: ^ t , «g g fig S 
¥ < ^T to n * J; 3 tc f S c i: 4, # „ 
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t. liStttSs ^$^^&(D AM - L C D tji ^^Mizj^m-c ^ ^ tv> 

10 ji'^x- .i^^msit i z tiz X *) . mMn^^mi^mifi. ^om^:^ 
\z t> tz X Ham ^ h ^ 1 1 'b \z . mm^mm^tiiox. mmn^ 

(sai$n, itmm^^tjim^i^ifiB^^siti^ t t * . «5 a ^ ps 
20 h 7 ^^i^-;^ r ^c4b•^^T. mmfs^izis^^tji^u^mtmm&iz 
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^ ^ CD 16 Gi 

( 1 ) 

S « 1- 4 X g , 

10 Hi-sxigi: 

* ^ r * c $ « i: r * ^ « tij ^ SM © ss ia * a , 

( 2 ) 

lit JI 1 © «i?l?IKomig;&^-CfeoT. 

i: S 1^ ia i: 1- * ^ 31 <* fl« © JS as , 
( 3 ) 

■5 % © M n.*> - ;^ c> fiE t) , 

( 4 ) 

25 S«i±fw. m 1 ©fH5«.45*^r 495 1 ©jJfi^SBKi:, ±83^1® 
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mm t iJimt . 



5 -e- * xnt . 

4t « <*: 3g ^ S JB fig -r i X g t 
10 ( 5 ) 

K « IM 4 © i|i ^ «: ^ ^ © §J is -C o -C, 

± 2B ^ fiJc b rc <*: 5^ )^ cr . ±ISM 1 oBiSS$i:±l3 

15 ^i^n^(Dmm:^^o 

( 6 ) 

K 51?^ 4 0 i|i jgi*: ^ ? 0 gg -c o -c s 

± 13 s ti^ ± iw ± gB m 1 ® ig IK * © ii L ^ c . ± la m 2 o $e ^ 

( 7 ) 

j» 5)? ?g 6 © i|i IS «: 3!?^ © M jfi ^* o r , 
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( 8 ) . 
( 9 ) 

^ - > iz Hif ^ :^ i^iiz Mm Ltji ffi ^ '17 o t t ^ iz . ■ 

(10) 

^^f^izisnf ^tixi^iz ti^mtt zi^^^i^m^o 
(11) 

IS * II 1 0 ® # ^ }g ^ , X > 
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(12) 

(13) 



(14) 

if5)?lI13®iii^^*:i^flJt7!feoT. 
(15) 

20 £Ofl|fw±, *>o. 3>uinWTK:?BfiRsnTi^Sc:i:S4f8ii:-rs 



(16) 
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(17), 
(18) 

10 1 7 ©3ii#«:^^^-e $) o r X 

-< > mi, t t i mS^ h ^ > 7. i)i B & ^ ti ^ t t i) iz J 

15(19) 

±^^^^m^^mi!^ mm ^fe X ;f ;i/ b- - A CD sif 0 m a fifi s; 

20 $ 4 i: 
(20) 

±IBx^;i.^:-t-A*^ u-.if-^^ l|:jit:-A, 'r;r>t- 
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(2 1 ) 

.i:t4^#i*5«®cDi8l3i;&f4, 
6(22) 

(23) 
(24) 

20 2 3 ©^l|f*:l9IS0S8ii;^Stjfe-, 

iiagBliB&^^?g^^£:^t- Sii^^fea^V^. JSaSl5»c43{t ^.T'in- 
^l/ 54 a J; »} « ^ . L -C S « $ n © ± f B # « ^ K i: sp IS 3^ 

25(25) 



120 
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«ilBMSKijt«i*JB(i, 1^ # i(S S g ^.JI8 * iig 1Kb LT ft* * OTf 

15 t-Si|£«<*:|g?:, 
(27) 

83 M S ^ :S ^ IS] $)J {51 S p$ li , V - 7.^^ t ¥ u -l" > t 4 1^ 

^ 5& IS SI 4:^ © s Bgi AS , 2 niik±i&n ^nxmm^ iixi^z z 

(28) 

■iJ ;^ fqi ^. ^ ic ^ gg (t c, ix T c i: ^ ^a.i: t ^^^ i^f^ 
25 ?o 

(29) 



(26) 
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•r * i|i I* ^ „ 

(30) 

10 m^mz 9 (D^mPf^m^xsi,^x s 

^^^^'m^X'&i,zi:t:nmtrii^^ti^m^o 

(3 1) 

SS 2 9 CD i|t «!? 3g ^ -C o r . 
(32) 

H ^ l« 2 6 © 4i « »: ^ ? 1! ^ o -C. 
(33) 

f- ■\' ^ m w. t . tati ^ ^ )i ^ m (D m m mu ^ ti tz 'J - yi. m 
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(3 4) 



© ± # ^ ^ ^ jfl ^ ^ i g ^ ^ 

fi£ t 4 ^ g <b |g iaU Jgfijixg i: , 
lK^lKcDMS^b*tf-5xm i; , 
(37) 



10 



(35) 



15 



(36) 
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i: & 1^ ^ i: r 4 4^ # ^ ^ o Si ii a o 

5(38) 

^ * IS 3 6 O iji 3? i*: ^ ^ 0 ji * a -C o -C X 

^ as # «8 M a -fb ^ M wit^v - 7.^mtm^ k u > * 

10 ( 3 9 ) 

i: r * ^ #f «: ^ ® M M & . 
(40) 

15 ± 1^ B ^ ^ n ft M^f^ nt' tji ^ m m ^ - 1, mm t 
i z tizx>3 . Hu 13 1^ ^ IS a a s iie s fb s s ijis s <b u T © s 

* « «i rif IK 35: t « fif: ^ JK O Si at ^ t *5 1 V T s 

b < li g ^ iftj 0 - ^ <S .k -5 ic. ^ X :f; ;i/ - §s © 

(41) 

^ IS ^ x.4> ;U d[: - g 0 ^ ^ _ ^^ ,^ ^ t - A ^1 1*1 * It 5 ^fe 

0>t^^^j\if^vx&i^zb^^mtt 4 4^ ^ ?5 fli ©,S{ ie, 
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mo . . 

(42) 

iis. izi& 0ii 1$ n tc ^ ^ ^ - > X is ^ z t ^ n wl 1 1 i %m u m 

(43) 

mo 

(44) 

16 4 2 0>««:S?iia©Slig;&i£-efe o -C. 

SO SB ^ - ^ S ® ^ y'N" - >(i , o^tji < i: ^ 2 o © ti 

O ^te ffl {£[ 4B t& iltj t= ^ IS -r S c i: tc ^ »3 ^ L iS^ S& fltl «: ^ ^ /I ^ 
20 ( 4 5 ) 

* 1^ S S i|t « «: » IS (0 ft ife * v^ T . 
15 IB ft S{ « , IS ^ M m E :^ ^ - ^ fil fe4 ± {c <jg c i: j; 
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(46). 

io-»torrw±-e$,sij£^i^t:^flji0aitja;5a5,- 

5(47) 

10 $ -a- if X ^ ;i/ J; t) ^ /J.V $ k% X ^ ;w s J: 13 fl j|g ^ 4£ 3f »c 4 
^*aS2(Z)x;^;i/:^Fli-Ai:$S3WUT. ± 8B il SE i|i a* <S 

(•4 8) 
(49) 

» 4 7 © 41 1!? <*JK o IS ifi ;5r T o T . 

±13^ 1 Ox;^.;!,:^: t-Att, ± IS ii IE # 4^ 3? 11^ O JR«^ 8fc, 
20 is. ±S3iaffi<«:iii««:^©Kj?0{j|jj(!ftg[j^j.^^^.j. j;^^^ 

±23B20x4^;Udi:t~^l^^j.|3|lj|g^^^^llg^p^jgj^jgj 

(50) 

±83^ i ®x*;u:^tf-Att, J;I3eil®.*t:ift^i*:K(0iam^^iS 
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(51) 

±IBSg 1 <Z) X 4i t: - A\ * .Jl ^Jf ^ 2 ® X ^ t: - A li , s 

10 { 5 2 ) 

IK 5 1 O ijt ^ «:JK O M ii ffi fc o T , 

± I3Sg 1 O X ^ /I/ :^|: t - A li > # iSt ^ CD X ^ t - A.-c ^ i: 

(53) 

K SR^I 5 2 ® ij£ ^ <*:flg O l^.aa as -C- ife o T s 

±B3^ 2 ox^ f-Aii.. 5S5^iSi7 > r-Cifes.c t^^^t 

(54) 

±S3Sg2©x^;b:^ft~A|i, c ti^mtt ^ 4^ 

25 ?|t«;fKoa!iia;5fico 

(55) 
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± 13 ^ 1 © X 4i ;u t - A li V u - if T 4 t i: k: . 
5 (56) 

mo 

10 ( 5 7 ) 

^ SR^S 5 6 O i|£ I? O in ia as o T . 

±l3m2©x4.;U:¥:t-A{±, :^-fey a. ^ > rn-a & 

16 ( 5 8 ) 

±I3^l£Dx;it.;i.;¥:-.ti-A, *5^tVm2©x^;U^tf-Att. 

( 5.9 ) 

±Bm I 0 3i ^ )V ^ \i - A it s 7;W3'>7u/^XiF-$/Tl/ - -tf , 
i''J7'h>7yJi5x+>TU-1f, :f-b>'>ffi3j{xi^i/Tb-1f, 
>7y^X;^r'>VU--tfOoT&OMnA»®U--tl'^-C 

25 4 i: i: {c , 
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(60) 

±IBm I Ox;^;b:^: Ajj, 7 > 7 <y ^ x :^ J/ V 1/ - if , 

10 ±IBM 2 0x4^;u:^: li-Att, K ;tf ;^ U - If <o i. - -y ^ -C ft 5 
c: S 1$ Si 1 1- 5 i}£ 39 fl; lgi (J) jg ^ 

(61) 

±I8S8 1 ©x^;i/:^F tr- A. * JiVIS 2 ©x^^l/iP AH:, ± 
(62) 

J: g3 2 © X 4^ ; u t - A tc: * { t s ± IB if 12 i|£ « (t: JJH ^ O fig lif 
20 mmiUs ±8B^ 1 ©x^;i/;^h:-A t*l:f*±l3li(I|g<*:i|i««:K>v 
®fi8«fS*58J;t)4,:*;?<, ± 13^ 1 .© x ^ if t - A © S9 |5f 

(63) 

l« * IS 4 7 O iji ^9 JK © S!i ia ;5 ^ ^ , ^ ^ 
J6 ±33^ 1 ©x.;|.;u:^f li- As *J;UfJB2©x;^i;i/dft-Ali, J: 
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(64) 



<o X. ^ ^ \:i ^ L o mm & ^ ^ i> . ±g3 5^iiai7&i^g(r*flii©ttHK: 

(66) 

K 4 7 O i|£ 3? © 18 ii ;5f ^ 7? o -C. 
(67) 

It t -r « iji ^ {*K O 8g Je ;5 ^ o 
(68) 



5 



(65) 



ig«JI6 4©i|£^«j|ig©stig:s^-cfcoT. 
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(69) 

5 USSlt^ 4 7 «Diji^{*:ig50Saia;&aE-Cfe o r , . 

{3 PI^^ -B- r V W ^ lif t ,5 c i: S # i: -f ^» iji ?9 © |j 
(70) 

10 tS^JI 6 9 o>$i^:ji^©liii:Sf£-Cfe , ^ ^ 

j^^mmt ?>mmp^-Q s t^^, ±i3m2©x^;p:¥:t;-ixo 

15 (71) 

IS * ;a 6 9 © 4^ aj? «c flJi 0 SSi X- o T , 

± 13 ^ 1 ® X ^ ;i/ t: - A , * J: H 2 o X 4^ ;i/ i; - A {$ , /V 

(72) 

20 iSsRJI69oi|i^i*iK©®{iS;&S-e&-3-r, 

± 83 m 1 © X ^ ;i/ :^ t - A , ;u « © V - -tf it -e s - 
±g3M2©x;|;;b:^t;-Ali^ S^^S^lc:,^^;!!^^*?^^©^^-^ 
26 ( 7 3 ) 

4 7 ©ij£?9i<*|g![oai3S;&a-efct)-C. 
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f&mf&ii^^miiiiSLifi 3 0 o*cu±i 2 0 o-cwt ® m s tc ip s» $ tt 

(74) 

±IBaia)x4i;w:^t-i^. 43J:v^2fDx;!;;i/:ipt:-Aii, J: 
(75) 

•10 &^jn4 7 0^_mi^mo^M:^m'z&^Xs ^^\z. 

(•76) 

7 5 (Z)iji«9«:jK©S!l3S;&^-Cfe o -C . 
15 ±8BS9ll5«J4^?!SC^©iO?gja$nfeS|g7!)* 3 0 0 *CW±6 0 O'CJit; 

(77) 

IS 4 7 o 4^ «| i*: M © Sii jifi i£ -C o T . 
(78) 

25 Sl5f^« 4 7 0Ji£«i$IK©li>i;5ffi-C$) o T ^ 
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(79) 

5 ±23m 1 <0 x;*; tt^ ± 13 13 ffi i*: ^ ^ IS © JK 
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